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Population dynamics of Bactrocera dorsalis [| Diptera[] Tephritidae[] in 


Liuku[] Yunnan with an analysis of the influencing factors 

CHEN Peng” [] YE Hui" [] 1. Department of Biology[] College of Life Sciences[] Yunnan University[] Kunming 
650091[] China[] 2. Yunnan Academy of Forestry[] Kunming 650204[] China[] 

Abstract[] Annual monitoring was conducted on the population dynamics of the oriental fruit fly[] Bactrocera 
dorsalis] Hendel[[] Diptera[] Tephritidae[] through methyl eugenol-baited traps in Liuku[] Yunnan from 2003 to 
2005 respectively. Temperature[] rainfall and host-plant species were analyzed in relation to population 
fluctuation of the fly. The results indicated that during the study periods[] adults of the fruit fly occurred 
seasonally from March to December. The population fluctuation was single peaked[] with the peak in July. 
There were close relationships between the fluctuation of B. dorsalis male adult abundance and such 
environmental factors as temperature[] rainfall[] and raining days in Liuku[] Yunnan. Decision coefficient and 
path analyses indicated that the monthly rainfall was the major decision factor[] and the monthly mean 
temperature and the monthly mean minimum temperature were the crucial limiting factors[] of which the monthly 
mean minimum temperature was the most important factor indirectly negatively influencing population 
increasing. The principal component analysis screened out the first principal components[] all representing the 
low temperature condition[] whose cumulative variance proportion was 77. 6596. The results of stepwise 
regression analysis also indicated that the monthly mean temperature and the monthly mean minimum 
temperature were the major climatic factors influencing the population fluctuation. In conclusion[] the lower 
temperature condition was the key factor resulting in the seasonal population fluctuation of B. dorsalis in 
Liuku[] Yunnan. 

Key words[] Bactrocera dorsalis[] population dynamics[] climatic factors[] host plant[] methyl eugenol[] Yunnan 
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Fig. 1 Amounts of Bactrocera dorsalis male adults іп Liuku[] Yunnan іп 20030 2004 and 2005 
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Table 1 Correlation between Bactrocera dorsalis male adult abundance and climatic factors in Liuku[] Yunnan 





П O Character X, X5 X3 X4 X; Xg Y 

X 0.0001 0.0001 0.0001 0.0001 0.0007 0.0001 
X3 0.9893 0.0001 0.0001 0.0001 0.0001 0.0001 
X; 0.9455 0.9116 0.0011 0.0001 0.0108 0.0001 
X4 0.5977 0.6717 0.5232 0.0001 0.0001 0.0001 
X; 0.7343 0.8081 0.6056 0.8516 0.0001 0.0001 
Xg – 0.5401 — 0.6373 – 0.4200 — 0.8326 – 0.8605 0.0001 
Y 0.7077 0.7571 0.6009 0.6300 0.7204 = 0.6311 
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mean minimum temperaturd] ^C[T] X; the monthly mean maximum temperatur] °C[] X4 the monthly rainfall amount$] тт] X5 the monthly raining days[] X6 
the monthly sunlight hours /day] h[[] апа Y the monthly amounts of B. dorsalis male adults. The same below. 
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"Eible 2 Correlation and path analysis between the fluctuation of Bactrocera dorsalis male adult abundance and main climatic factors їп Liuku | Yunnan 
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Table 3 агіапсе proportion and cumulative variance 


proportion of principal components 
in climatic factors in Liuku| | Yunnan 














000 000 000 00000 
PRIN Eigenvalue Proportion Cumulativd] %0 
PRINI 4.6590 71.6505 77.6505 
PRIN2 1.0013 16.6882 94.3386 
PRIN3 0.1785 2.9750 97.3136 
PRINA 0.1119 1.8651 99.1787 
PRINS 0.0471 0.7855 99.9643 
PRIN6 0.0021 0.0357 100.0000 
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Table 4 Eigenvectors of correlation matrix of main climatic factors іп Liuku[] Yunnan 





O O Character X; х X3 X4 X; Xg 
PRINI 0.4244 0.4423 0.3890 0.3902 0.4258 — 0.3733 
PRIN2 0.3872 0.2667 0.5028 — 0.4183 — 0.2821 0.5212 
PRIN3 – 0.1059 – 0.1740 0.2280 0.7988 — 0.2620 0.4470 
PRINA 0.0573 0.0878 — 0.3376 0.0051 0.6997 0.6209 
PRINS - 0.3014 — 0.4581 0.6499 — 0.1861 0.4237 – 0.0217 
PRING – 0.7087 0.6967 0.0874 – 0.0111 – 0.0374 0.0567 
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Table 5 Yields and fruiting periods of the major host plants of Bactrocera dorsalis in Liuku[] Yunnan in 2003 


ПППП 


Host species 


000 


Fruiting period 





[] Pyrus communis 
O 0 Citrus sinensis 
[] Prunus persica 
[] Diospyros kaki 
O O Punica granatum 
O 0 Mangifera indica 
ППО Vitis vinifera 


8-100 Jul. - Oct. 
10- 120 Oct. - Dec. 
5-6[] May- Jun. 
6-8[] Jun. — Aug. 
8-9[] Aug. - Sept. 
7-8[] Jul. — Aug. 
8-9[] Aug. - Sept. 


ПШ ha? D] ПОШ x 1 000 к] 
Area Annual harvest 
110 181 

80 70 
50 30 
40 30 
13 10 
10 5 
3 2 
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